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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three nrwnths after the mailing date of this communication, even if timely filed, nvay reduce any 
earned patent term adjustrrient. See 37 CFR 1 .704(b). 

Status 

1 )S Responsive to communication(s) filed on 06 August 2007 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 . 453 O.G. 21 3. 

Disposition of Claims 

4) ^ Claim(s) 2.4-10.12-14 and 16-22 is/are pending in the application. 

4a) Of the above claim(s) 2 and 4-10 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) 21-14. and 16-22 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim{s) are subject to restriction and/or election requirement 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing{s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)DAII b)n Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) S Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draflsperson's Patent Drawing Review {PTO-948) Paper No(s)/Mail Date. 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 5) □ Notice of Infonnal Patent Application 
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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of Group II in the reply filed on August 6, 2007 is 
acknowledged. 

Claims 2, and 4-11 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected Group I, there being no allowable generic or linking 
claim. Election was made without traverse in the reply filed on August 6, 2007. 

Claims 12-14, and 16-22 are presented for examination. In response to this office action, 
claims 2, and 4-10 should be cancelled. 

Claim Rejections - 35 USC § 112 

2. The following is a quota^tion of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 19-22 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 19 and 20, do not make logical sense as far as the embedded "if statements, its 
unclear for example what happens to block one in claim 19? Its unclear from the way the claim is 
structured on how to follow the "otherwise" statement. They all appear to be at the same level 
(same indentation) its hard to follow which step is being referenced in the otherwise. Its unclear 
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which preceding "if does the "otherwise" logic follows. Clarification and/or claim indentation is 
requested. 

Claim 21 claims a snapshot version creation and monitoring which was never addressed 
in claim 12, are the snapshot versions stored? Where are they saved? How do you then indicate 
the current version in point in time? There must be a tie-in between what happens in claim 12 
and claim 21. Claim 22 is dependent on claim 21 and would follow the same logic. Clarification 
is required. 

Claim Rejections -35 use §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 12-14, and 16-20 are rejected under 35 U.S.C, 102(e) as being anticipated by 
Bradford et al, (U.S. Patent No. 5,956,745). 

As to claim 12, Bradford et al. discloses in a data storage system comprising a file system 
and one or more disk volumes, each volume comprising files and blocks, wherein each file is 
implemented by a set of one or more blocks, wherein blocks currently implementing a file are 
occupied-space blocks and all other blocks are firee-space blocks, a method comprising: 
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taking a snapshot of an original volume (See column 2, lines 42-51, prior art, and see 
colunm 3, lines 1-20, wherein a copy, an image, a back-up, or a snapshot is well known to occur 
at the time of defragmentation or back-up); 

wherein taking the snapshot includes creating a bitmap comprising a plurality of bit 
spaces, wherein each bit space corresponds to a respective block in the original volume, wherein 
each bit space is set either to an ignore value or to a protect value, and wherein initially a bit 
space is set to the ignore value when the respective block that corresponds to the bit space is a 
free-space block when the snapshot is taken, and a bit space in set to the protect value when the 
respective block that corresponds to the bit space is an occupied space block when the snapshot 
is taken (See Figure 6G, and see column 3, lines 51-56); 

monitoring moves of occupied-space blocks in the original volume, wherein moving an 
occupied-space block comprises transferring contents from within the occupied-space block to a 
second block, which is one of the free-space blocks, the second block becoming an occupied- 
space block, and the first block becoming a free-space block (See column 3, lines 63-67); 

monitoring writes of blocks in the original volume (See column 3, lines 63-67); and 

producing a snapshot versions of blocks in response to a read requests (See column 4, 
lines 36-38, and see column 4, lines 58-58, wherein each update is a version). 



As to claim 13, Bradford et al. discloses wherein monitoring the moves includes 
intercepting a block copy command passed down by the file system (See column 4, lines 57-58). 
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As to claim 14, Bradford et al. discloses wherein moves of blocks include moves that are 
associated with a defragmentation operation (See Figure 1 IB, workflow associated with 
defragmentation operation move). 

As to claim 16, Bradford et al. discloses wherein monitoring the moves, monitoring the 
writes and producing the snapshot versions of blocks includes recording information regarding a 
current actual locations of the snapshot versions of the blocks in the original volume (See 
column 18, lines 21-32, wherein FAT and bitmaps are periodically updated as move operation 
occur and status notices are kept in a table). 

As to cliaim 17, Bradford et al. discloses wherein monitoring a write of a block further 
comprises: 

when the bit space in the bitmap corresponding to the block is set to the protect value, 
copying the block to a location in a differential storage space (See Figure 6G); 
setting the bit space to the ignore value (See Figure 6G); 

when the block to be written is recorded as the current actual location of the snapshot 
version that relates to a different block in the original volume, recording the location of the copy 
in the differential storage space as the current actual location for the snapshot version of that 
different block, and otherwise recording the location of the copy in the differential storage space 
as the current actual location for the snapshot version of the block to be written (See Figure 1 1 A, 
shows workflow and recordation of current location in FAT after defragmentation); and 

permitting the write to proceed; and 
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when the bit space in the bitmap corresponding to the block is set to the ignore value, 
permitting the write to proceed (See Figure 7, shows bitmap of moved block). 

As to claim 18, Bradford et al. discloses further comprising, when the bit space in the 
bitmap corresponding to the block to be written is set to the protect value (See Figure 6A, FAT 
table functionality): 

deleting each entry in a translation table that indicates that the block to be written is the 
current actual location for the snapshot version of a different block (See column 4, lines 49-61, 
wherein "deleting" is read on "update"), arid 

recording in a new table entry the location of the copy in the differential storage space as 
the current actual location for the snapshot version of the block to be written (See column 4, lines 
49-61, wherein " a new table entry" is read on "update"). 

As to claim 19, (As best understood in light of 1 12, second rejection above, art is applied 
as best as possible, once an explanation is provided in light of specification, limitations maybe 
allowable) Bradford et al. discloses wherein monitoring a move of a first block to a second block 
comprises: 

when the bit space in the bitmap corresponding to the first block is set to the protect 
value, and the bit space in the bitmap corresponding to the second block is set to the ignore 
value, permitting the move to proceed (inherent in defragmentation operation, see Figure 10); 
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when the first block is recorded as the current actual location of the snapshot version of a 
third block in the original volume, recording the second block as the new current actual location 
of the snapshot version of the third block (See Figure 1 1 A, modifying the bitmap), and 

otherwise recording the second block as the current actual location of the snapshot 
version of the first block; and 

exchanging the bits in the bit spaces in the bitmap corresponding to the first block and the 
second block, so that the bit space corresponding to the first block is set to the ignore value, and 
the bit space corresponding to the second block is set to the protect value (See column 13, lines 
25-45); 

otherwise, when the bit space corresponding to the second block is set to the protect 
value, copying the second block to a location in a differential storage space; 

setting the bit space corresponding to the second block to the ignore value; 

when the second block is recorded as the current actual location of the snapshot version 
of a different block in the original volume, recording the location of the copy in the differential 
storage space as the current actual location of the snapshot version of that different block, and 

otherwise recording the location of the copy in the differential storage space as the 
current actual location of the snapshot version of the second block; and 

permitting the move to proceed; 

otherwise, if the bit space corresponding to the first block is set to the ignore value, 
permitting the move to proceed (See Figure 12a , wherein the "if is interpreted as conditional 
and should be replaced with "when"). 
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As to claim 20, (As best understood in light of 1 12, second rejection above, same as 
above in terms of prior art) Bradford et al. discloses wherein a translation table is used to record 
information regarding the current actual locations for the snapshot versions of the blocks, the 
method further comprising, if the bit space corresponding to the first block is set to the protect 
value (See Figure 11a, wherein the "if is interpreted as conditional and should be replaced with 
"when"), 

when the bit space corresponding to the second block is set to the ignore value, and when 
the first block is recorded in the table as the current actual location of the snapshot version of a 
third block in the original volume: 

when the second block and the third block are the same block, deleting each entry in the 
table that indicates that the first block is the current actual location of the snapshot version of the 
second block, and 

when the second block and the third block are not the same block, recording in a new 
table entry the second block as the new current actual location of the snapshot version of the 
third block. 

Claim Rejections - 35 USC § 103 
6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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7. Claims 21-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bradford et 
aL (U.S. Patent No. 5,956,745) in view of Armangau et aL (U.S. Patent No. 6,934,822)-as best 
understood in light of 1 12, second above. 

As to claim 2K Bradford et al. discloses the claimed invention but does not explicitly 
teach wherein producing the snapshot version of a block in response to a read request comprises 
directing the read to the current actual location of the snapshot version of the block. 

Armangau et al. teaches wherein producing the snapshot version of a block in response to 
a read request comprises directing the read to the current actual location of the snapshot version 
of the block (See Armangau et al. Figure 37, shows different snapshot versions). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the invention of Bradford et al. by the teachings of Armangau et 
aL to include wherein producing the snapshot version of a block in response to a read request 
comprises directing the read to the current actual location of the snapshot version of the block 
because keeping versions of snapshots is necessary and efficient for data recover (See Armangau 
et al. column 1 , lines 60-65). 

As to claim 22, Bradford et al. as modified discloses wherein a translation table is used to 
record information regarding the current actual locations of the snapshot versions of the blocks 
(See Armangau et al. Figure 37, shows different snapshot versions), the method further 
comprising: 
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when the block to be read has a table entry indicating the current actual location of the 
snapshot version, redirecting the read to that location, and otherwise, directing the read to the 
version of the block in the original volume (See Annangau et al. Figure 37, shows different 
snapshot versions). 

Response to Arguments 

8. Applicant's arguments with respect to claims 12-14, and 16-22 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Neil Brown. Who wants another Filesystem? Feb. 6, 2003. LCA 2003 conference. 

Jenevein et al. (U.S. Patent No. 6,615,365 Bl) teaches storing a computer disk image 
within an imaged partition that allows for incremental images. 

White paper. Using Relational Databases with VERITAS Database Edition Release 2.0. 
Feb. 1999. 

Kusters et al. (U.S Patent No. 6,473,775 Bl) teaches growing differential file on a base 
volume of a snapshot. 

Kusters et al. (U.S. Patent No. 6,651,075 Bl) teaches support for multiple temporal 
snapshots of the same volume. 
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Jemigan, IV et al. (U.S. Patent No. 5,574,907) teaches two-pass defragmentation of 
compressed hard disk data with a single data rewrite. 

Brown et al. (U.S. Patent No. 6,038,636) teaches reclaiming and defragmenting a flash 
memory device 

Doucette et al. (U.S. Patent No. 6,636,879 Bl) teaches space allocation in write anywhere 
file system. 

Edwards et al. (U.S. Patent No. 6,978,283 Bl) teaches file system defragmentation using 
write allocation. 

10. Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Neveen Abel-Jalil whose telephone number is 571-272-4074. 
The examiner can normally be reached on 8:30AM-5: 30PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey A. Gaffin can be reached on 571-272-4146. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/684.900 Page 12 

Art Unit: 2165 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto,gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance frorn a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Neveen Abel-Jalil 
Primary Examiner 
October 12, 2007 



